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ABSTRACT

The population of spotted seals in the Bering Sea appears to consist

of three major groups, which concentrate at the time of giving birth and

mating in Karaginskii  Gulf, the Navarin-Anadyr region, and in southeastern

Bering Sea from the Pribilof Islands to Bristol Bay, respectively. As part

of an investigation of the biological characteristics of the seals in each

group, their helminth faunas were compared. Samples consisted of 122 seals

from the Karaginskii region, 130 from the Navarin-Anadyr region, and 57

from the Pribilof-Bristol  Bay region. Of 22 species of helminths  isolated

from these seals, only 10 were common to all three regional samples, and most

differed to a significant degree among regions in both prevalence and intensity

of infection. The seals of the Karaginskii and Pribilof regions had fewer

species of helminths in common (11) than either had with the Anadyr group

(13), but were significantly more similar in the prevalence of the respec-

tive helminths. In numbers of helminths per host, the Anadyr and Pribilof

seals were much more similar than either was to the Karaginskii seals. The

differences between regional samples appear to be attributable in part to the

somewhat different assemblages of prey available and, perhaps in part, to re-

gional food preferences derived from learned, traditional, or inherited behaviors.
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/Pe3me/

rronymmm naprtiB EepnHroBoM Mope rIo-BmEMoh4y COCTOMT M3 Tpex

rJIaBHk?X rpyHn,KOTOpEJe COCPeEOTOWIBaIOTC~  BO BpeMH pOX3eHMf? H CHa-

pMBaHMH B KaparJ7ECROM 3a71kfBe,B HaBapuH-AHamJpCXOM patiOHe, M B

10rO-BOCTO~HOti ~aCTli ~epHHTOBa MOPH OT @ES61JlI03CI!HX  OCTpOBOB JIO

~pHCTO?IbCHO170 3amma. B CBf13E! c nccneEoBaHFleM  6mnormecmx oco-

6eHHQCTefl 3TJ?X TnJ’RHeti B Ha%7iOii rpynlle CpaBHkfBa7MiCb EX re~WEEiTO-

gjayHa. ~po6M nony~eHM OT 122 JMIpr n3 KaparuHczforo 3amiBa,130 J43

AHampcmro 3amBa, n 5’7 M3 flpM6NIIOB0-~pHCTOabCE$OrO PafiOHa. ToI13K0

IO M3 22 BMZOB re?IbMMHTOB HBnHFJTCH O@iMH Znff BCeX Tp~X patiOHOB;

03HaH0 CTE?IIeHb  MHTeHCllBHOCTK 11 3ECTf?13CHBHOCTM MEBa3Wl 3HaW!TeJIbH0

E13MeHfieTCfi B HalEZiOhl k13 3THX paiiOHOB. KaJIWl?HCKM U flpH(h1710BCKafi

ITOITyHHTU!IE H_MelM II O@HX BH7U3B r~ZHN4HHTOB9Fi0 lS8XZaH M3 3THX nOHy-

~HIJJ?fi mdena 15 BmOB reJr3MmToB 0611Mx c aEia7WpCROi? FpyIH_JOfi. AHa-

ZWpCHMe M DpE6MXOBCES?e TUneHM HaM60~ee CXOZHHe HO MHTeHCMBEIOCTll

uHBa3m. Pa3Hma Mexzy pernoHanbHmdM Hpo6aMM oT~acTH MoxseT @iT3

06yC7iOBneHa  RORan3HMMH 0C06eHFiOCTR!ilJl HMT8HMH,a C npyrOii CTOpOHH -

pauMoHou,onpezem3eMm4  npno6peTeHHHM,Tpa?umMoHHw  HnM yHacnezo3aH-

FM4 noBezeHueti TmneHefi.
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Spotted or larga seals

the Pacific Ocean, wherever

INTRODUCTION

inhabit the seas bounding the northern part of

pack ice is a dominant physical feature in winter

(Mohr 1965; Chapskii 1969; Shaughnessy andl?ay 1977). During their breeding

season in early spring, the spotted seals of the Bering Sea are associated

with the southern part of the pack ice, within about 100 km of its edge.

Surveys of their distribution in

tion and mating, repeatedly have

April to early May, at

disclosed a consistent

the time of parturi-

pattern of varying

abundance in different sectors of the ice (Tikhomirov  and Kosygin 1966;

Gol’tsev et al. 19753, 1978; Burns and Harbo 19774). The seals tend to

concentrate at that time principally in three regions: (1) in Karaginskii

Gulf, (Z) south of Cape Navarin to St. Matthew Island, and (3) in south-

eastern Bering Sea, from the Pribilof  Islands to outer Bristol Bay (Braham

et al., this volume). Later in the spring, with melting and recession of the

pack ice, the Karaginskii seals apparently disperse to Kamchatkan  and Koryak

nearshore waters, the Navarin-St. Matthew seals move northward into Anadyr

Gulf, while the others continue through Bering Strait, into the Chukchi  Sea.

They summer principally in coastal and estuarine habitats.

Because the three concentrations appear to be semi-isolated during the

breeding season, they may warrant separate consideration in the formula-

tion of management procedures. In order to assess the degree of their isola-

tion, series of specimens have been collected from each group in recent years,

for comparison of their craniological and helminthological  characteristics.

The results of the helminthological investigations are presented in this

report.
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MATERIALS AND METHODS

Helminthological data from the Karaginskii Gulf breeding

were obtained from 122 seals taken there between 6 and 28 May

concentration

1972 (examined

by VNP). In the Navarin-Anadyr concentration, data were obtained from 116

seals taken in Anadyr Gulf between 8 April and 16 June 1967 (MVY), and from

14 taken there between 5 May and 11 July 1972 (VW). Data for the Pribilof-

Bristol Bay concentration were obtained from 26 taken in the vicinity of

the Pribilof  Islands between 17 and 28 April 1976 (MW), 15 in southern

Bristol Bay between 25 March and 25 April 1976 (LMS); 8 about 275 km north

of the Pribilof  Islands between 22 March and 26 April 1977 (LMS); and 8

about 450 km north of the Pribilofs between 26 May and 4 June 1977 (LMS).

The geographic position of each sample is shown in Figure 1.

For each seal, the contents of the heart, lungs, gall bladder, stomach,

and both the large and the small intestines were examined thoroughly. All

helminths from them were then washed in fresh- or sea-water

formalin. Later, in the laboratory, they were examined and

conventional methods.

and fixed in 10%

identified by

The resultant data were treated statistically, following Beklemishev

(1970) and Breev (1976), by student’s t-test for significance of difference

between sample means:

- X.2

t ‘>
~2 + S2

1 2

where ~ = sample mean, assuming binomial distribution

S = standard deviation about the sample mean.



When the value of t was greater than 2.0, the differences between regional

samples were considered to be significant at the 0.95 level; when t > 3.03,

the difference was accepted as significant at the 0.999 level.

RESULTS

The qualitative and quantitative characteristics of the helminths from

spotted seals in the samples from the three compared concentrations are pre-

sented in Tables 1 to 3 and in Figures 2 and 3.

The results of comparison of the helminth faunas of the Karaginskii and

Anadyr populations already have been published (Gel’tsev et al. 1978). There-

fore, we confine ourselves here principally to comparison of the helminths  of

the southeastern Bering Sea seals with those from the Anadyr and Karaginskii

regions. Larval forms of helminths  were excluded from the comparison.

From Table 1, one can see that the species composition of the helminths

in the seals from each of the three regions was similar; nevertheless, only

10 of the 22 species were shared. These included several widely prevalent

parasites of marine mammals (Delyamure  et al. 1979): the trematode PhcIci-

trema fusiforme, the cestode Anophryocephalus  sp.5, the acanthocephalans

Corzjnosoma semerme, C. strumosum, C. validzm,  and C. viZZoswn, and the nema-

todes Anasakis  simplex, Phoeascaris qjstophorae, Ter~anova sp.5, and L?ipetaZ-

onema spiroeauda.

The qualitative similarity of the helminth  fauna of the seals from south-

eastern Bering Sea to those in the Karaginskii and Navarin-Anadyr regions lay
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almost exclusively within those 10 species. The only other resemblances

were (1) to the Karaginskii seals in the presence of the cestode DipZogono-

porus tetrapterus, and (2) to the Navarin-Anadyr seals in the presence of

the trematode Orth-osphnchnu.s  arctieus, the cestode Diphylloboth.rhm  sp.,

and the nematode Conizweaeczun osculatum. The remaining species did not

occur in common.

The seals from southeastern Bering Sea differed from the others in that

they alone had the trematode Mic~ophaZZus  o~ientalis, the acanthocephalan

Bolbosorna sp.5, the cestode @ramicocephuZus phoearwn, and the nematode

Otostrongylus  eircutnlitus. Only the Karaginskii seals had the trematode

Orthosphzehnus  pygmaeus,  and only they and the Navarin-Anadyr seals had

the acanthocephalan Coqwosoma uegeneri and nematodes identified as TerPa-

nova decipiens and Parafikroides kraseheninnikov;.

Quantitative comparison between regional samples could be done only with

the species of helminths  which they had in common. Those, of course, were

the ones which most frequently and most intensively infected these seals.

The data obtained indicate substantial differences in frequency of occurrence

of the helminths  between samples (Table 1).

The southeastern and southwestern (Karaginskii) samples differed signi-

ficantly to highly significantly in infection rate by four species (Phoeitrema

fusifome, Anophxyoeephalus Sp.s, Corynosoma semerme, and Anasakis simplex);

the mean numbers per host (Table 2) also differed significantly to highly

significantly for five species (Anoph.ryoeephulu.s  skrjabini5,  Corgrwsoma semerme,

C. strumosum, Anasakis simplex, and Terranova azaxasis). Significant differ-

ences in infection rate were not indicated for the cestode Diplogomporous

tetzwpterus, the acanthocephalans Coqjn.osoma  strwmoswn, C. validum, and C.
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villoswn, or for the nematodes pticas~~is cystophorae, Terranova Sp. s, and

Dipetalont?ma  spi~oeauh. Most of those (excepting C. strumoswn and T. azarasi5)

also did not differ significantly ti numbers per host.

The hehninth  fauna of the sample from southeastern Bering Sea also differ-

ed significantly to highly significantly from that of the Navarin-Anadyr  sample

in infection rate by nine species of helminths  (OrtlwspZanehnus  areticus, Pho-

eitrema fusifome, Anoph~ocephaZus  SP.5, Corynosoma sememe, C. strumosum,

Contracaecwn oscuZatum, Phocascatis  cystophorae,  Terranova Sp.s, and Dipeta-

Zonema spirocauda). For only P. cystophorae,  however, did the numbers per

host differ significantly.

Some differences between regional samples also were apparent in the

species diversity of helminths  in seals of different age classes (Table 3).

The clearest tendency toward increased diversity in relation to the age of

the hosts was evident in the seals from the southeastern Bering Sea. In the

Anadyr sample, conversely, a tendency toward diminution in number of species

was indicated in the oldest age group of seals. The coefficient of variation

of species diversity also was least overall (35.9%) in the southeastern sam-

ple arid lower for each age group than in the other regional samples.

DISCUSSION

The great similarity between the three samples of seals in the composi-

tion of their helminth faunas indicates a high degree of uniformity in the

diets of the spotted seals in all regions. The greater similarity in some

respects between the helminths of the southeastern and Karaginskii seals than

between those of the southeastern and Navarin-Anadyr concentrations is no-

table and may be attributable to the greater similarity of habitats occupied
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by the seals in Karaginskii  Wlf and the Pribilof-Bristol  Bay regions, with

consequent availability of similar, subarctic prey. The waters of the

Navarin-Anadyr  region, conversely, are appreciably deeper and colder than

those of the southeastern and southwestern shelves of the Bering Sea and

support a predominantly arctic assemblage of organisms (Zenkevitch 1963).

Although the availability to the seals of somewhat different assemblages

of prey in each of the three regions may account for some of the difference

between their helminth faunas, other factors such as prey selection may be

of equal or greater importance. That is, the spotted seals inhabiting each

region may exhibit learned, traditional, or inherited preferences for differ-

ent kinds or sizes of prey than those in the other regions, the result of

which could be infection by different kinds and numbers of helminths. That

this is a plausible factor is suggested by the distinct differences in hel-

minth faunas between the southeastern Bering Sea spotted seals and their sym-

patric relatives, the Pacific harbor seals (Plwca vitulina ric?zardsi) of the

Pribilof Islands (Shults 19796, 1982). The same kinds of prey were available

to both species of seals at the same time (April) and some of those were eaten

by both species (Lowry and Frost 1981). Nevertheless, the harbor and spotted

seals were infected in common by only six species of helminths (Anophryo-

cephalus Sp.s, Diplogonoporous  tetrapterus, Corynosoma serner=me,  C. strumosum,

Contraeaecum oseuZatum,  and Dipetulonema spiroeauda). The infection rates by

each helminth also were markedly different in the two species of seals. Fur-

thermore, the harbor seals lacked the other 12 species which were present in

the spotted seals and were infected by one (Corynosoma hadwni) which was

absent from the spotted seals. The contrasting results indicate that these

two closely related species of seals, given access to the same food sources,
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have somewhat dissimilar dietary Preferences as a consequence of learned,

traditional, or inherited behaviors. We suggest that the same may be true

of the spotted seals in the three breeding concentrations. Since each is

genetically differentiated to some degree, as indicated by their craniological

variation (Fedoseev, this volume), a corollary may be behavioral differentiation.

In our opinion, the helminthological findings reported here lend some

support to the concept of three semi-discrete subpopulations  of spotted seals

in the Bering Sea, as has been indicated by the distributional and cranio-

logical data.



ACKNOWLEDGMENTS

We wish to thank Robert L. Rausch, Murray D. Dailey, and Carol A. Nielsen,

who read and commented on an earlier draft of this report. Support for our

work was provided in part by the Pacific Research Institute of Fisheries and

Oceanography, U.S.S.R. Ministry of Ffsheries, and the Frunze State University

(SLD, MVY, VNP), and in part by the U.S. Bureau of Land Management through

interagency agreement with the National Oceanic and Atmospheric Administration,

as a part of the Outer Continental Shelf Environmental Assessment Program

(LMS, FHF).

\_

11



LITERATURE CITED

BEKLEMISHEV , V. N .

1970. Population biology as one of

trol. In Biocenological basis of

Nauka, Moscow.

the theoretical bases for mosquito con-

comparative parasitology, p. 202-214.

BRAHAM, H. W., J. J. BURNS, G. A. FEDOSEEV, am+ B. D. KROGMA.N.

This volume. Habitat partitioning by ice-associated pinnipeds: distribu–

tion and density of seals and walruses in the Bering Sea, April 1976.

NMFS Circular XXX:XXX-XXX.

BREEV, A. K.

1976. Applications of mathematical methods in parasitology. Izv. GOSNIORKH

105:109-126.

CHAPSKII, K. K.

1969. Taxonomy of seals of the genus Phoca sensu stzwhto in the light of

contemporary craniological data. In V. A. Arsen’ev, B. A. Zenkovich, and

K. K. Chapskii (editors), Marine mammals, p. 294-304. Nauka, Moscow.

DELYAMURE,  S. L., M. V. YURAKHNO, and V. N. POPOV.

1979. Composition of helminths as a population marker in seals. Priroda

1979(5):111-113.

FEDOSEEV, G. A.

This volume. Use of non-metrical characters of skulls of Bering Sea seals

in a study of the phenotypic structure of their populations. NMFS Circu-

lar XXX:XXX-XXX.

GOL’TSEV, V. N., M. V. YURAKHNO,  and V. N. POPOV.

1978. On the question of local Karaginskii and Anadyr populations of the

Bering Sea larga. Zool Zh. 57:280-287.

12



LOWRY, L. F., and K. J. FROST.

1981. Feeding and trophic relationships of phocid seals and walruses in

the eastern Bering Sea. 1’ D. W. Hood and J. A. Calder (editors), The

eastern Bering Sea shelf: oceanography and resources. Vol. 2, p. 813-824.

University of Washington Press, Seattle, WA.

MOHR, E.

1965. ~er Phoca vitulina  largha Pallas, 1811 und weissgeb8rene Seehunde.

Z. Saugetierk. 30:273-287.

SHAUGHNESSY,  P. D., and F. H. FAY.

1977. A review of the taxonomy and nomenclature of North Pacific harbour

seals. J. Zool. 182:385-419.

SHULTS, L. M.

1982. Helminths of the spotted seal, Ph.oca Zargha, from the Bering Sea.

J. Wildl. Dis. 18:59-62.

TIKHOMIROV, E. A., and G. M. KOSYGIN.

1966. Prospects for commercial sealing in the Bering Sea. Ryb. KhOZ.

8:25-28.

ZENKEVITCH, L.

1963. Biology of the seas of the U.S.S.R. Wiley-Interscience,  New york,

NY., 955 p.

13



TEXT FOOTNOTES

3 Gol’tsev, V. N., V. N. Popov, and M. V. Yurakhno. 1975. On the locali-

zation of stocks of Bering Sea largas. In Marine mammals. Materials

6th all-union conf. I:IOO-102. Nadcova Dumka, Kiev. (abstract)

4 Burns, J. J., and S. J. Harbo, Jr. 1977. An aerial census of spotted

seal, Phca Vitizina ~q~~ and ~a~ruses~  Odobenus rosma~s~ in the

ice front of Bering Sea. Final report, R.U. 231. In Environmental

assessment of the Alaskan continental shelf. Quarterly reports principal

investigators, April-June 1977, 1:58-132. NOAA Environmental Research

Laboratories, Boulder, CO 80302.

5 The authors are not in full agreement as to the specific identification

of cestodes of the genus AnophryocephaZus, nematodes of the genus

Terrarwva (=Phocanema), and acanthocephalans of the genus BoZbosoma,

hence these are indicated here as indeterminate species (’tsp.”), pending

further study.

6 Shults, L. M. 1979. Helrninth parasites of the Pacific harbor seal,

Phoca vituzina riduzrdsi, from Alaskan waters. Unpublished manuscript,

10 p., Institute of Marine Science, University of Alaska, Fairbanks, m.

99701.

14



‘, TABLE :.- Cornparative  percentage frequency of occurrence of species ot ~elmin[hs  in spotted seals

taken in I@raginskii  and Anadyr Gulfs and in the pribilof-Bristol  Bay region of Bering Sea.

1 2 3

Ksr~ginsk~i Anadyr Pribilof

(n=122) (n=130) (n=57)

Species of helmintb :?s ‘1-2 ‘1-3 ‘2-3

op~h~~p>~~dg  ap~t~~~s

Ortiwspknchrzus  ?~gmaeus

F%scitrem  :usifwme

fi~po~~:lus Dr;e?ltil.is

Anophrzjocephalus  Sp.;

Diphyllobothriwn  Sp.

Diplogonopcrus tetrapterus

Pymmicocephalue  phoearm

Diphyllobothriidae  gen. SP.

Corynosonu semerrne

Cory?wsom Strwlloswn

corywsom  validum

Corylosom  Villosum

Corynosomu uegeneri

Bolboscma sp.~

Anisakis S-%L?X

Contracaec’xm oscuLatwn

?hocasom%  zystophorae

Z’erranova sp.L

T’ezmznova  decipiens~

Anisakidae gan. sp.

Otostro~lus  cimumlitus

Pamfitimides  kmscheninnikovi

DipetaZmem2  spimcada

0.8 * 0.81

29.5 z 4.11

24.5 ? 3.76

1.7 2 1.15

3.3 z 1.61

45.8 ? 4.51

87.0 : 3.05

8.2 t 2.48

2.5 t 1.40

6.2 ? 2.24

36.1 ? 4.35

54.9 i 4.50

65.3 t 4.31

1.6 t 1.15

2.4 ~ 1.38

4,Q f 1.77

8.5 ? 2.43

10.8 z 2.72

23.8 ? 3.74

2.3 t 1.32

54,6 i 4.3

81.6 ? 3.39

4.6 t 1.18

3.0 i 1.50

8.5 ? 2.43

2.3k 1.32

2.3 : 1.32

72.3 2 3.93

33.1 ? 4.12

4.6 ? 1.84

o-a * 0.77

0.8 * 0,77

8,5 & 2.44

1.8 z 1.73

1.8 z 1.73

1.8 z 1.73

56.1 z 6.56

7.0 z 3.38

8.8 i 3.78

1.8 ~ 1.73

1.8 t 1.73

88.1 % 4,992

93.0 t 3.38

3.5 t 2.44

3.5 ? 2.4.4

5.3 z 2.96

7.0 i 3.38

31.6 t 6.30

52.6 t 6.60

50.9 t 6.61

1.8 ~ 1.73

1.8 t 1.73

3.78

0.13

1.40

1.19

1.31

0.28

0.58

7.44

2.92

5.40

1.37

1.04

1.47

6.22

4.18

1.80

0.05

6.30

1.32

1.35

0.37

5.29

0.29

1.82

0.92

2.25

2.81

4.28

1.29

5.07

2.39

0.40

0.16

1.31

4.54

2.57

2.29

3.41

lSPecies in question;  authors disagree on identifications.
2Ba~ed on s~le Size of 42 ‘-ls.
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TABLE 2.-COmparative abundance (number per host) of each species of helminth  in spotted

in Karaginskii  and Anadyr Gulfs and in che Pribilof region: of Bering Sea.

seals taken

1 2 3

Keraginskii Anadyr Pribilof

(n=122) (n-130) (n=26)

Species of helminth X?s X?s Xzs ‘l-2 ‘1-3 ‘2-3

(?rthosplanchnus  arcticus

0rtho8pZanoknus  pygmaeus

Phocitrema j%sifome

MicrophalLu8  orientulis

Anophryocepha.lus  skrjabini2

RiphyUobothrium Sp.

Dip20gonopozw8 tetraptexw

Pylmtioocephalue  phooalwn

Diphyllobothriidae  gen. sp.

Co~eana eemenne

Co2ynosana  strumoswn

Cozynosana va lidwn

Corynosm  villosum

Corynosana uegeneri

Bo lbosoma  nipponid

Anisakis  simplex

Contracaeoum oscuVmSun

Phocasaarie  oyetophorae

Terrmova azarasiz

Terxwnova deoipiene2

Anisakidae  gen. SP.

0t08txv?whS m%swnlitus

ParafiUzzwides kraecheninnikovi

Dipetdonama  spirocauda

0.0 z 0.01

P’

10.2 z 3.47

0.1 t 0.06

0.1 t 0.10

2.7 ? 0.48

119.0 i 87.60

0.2 t 0.08

0.1 ? 0.06

0.3 t 0.24

11.9 t 1.13

7.o ~ o.62

13.0 i 2.31

0.2 ? 0.19

0.1 f 0.10

0.8 ? 0.69

1.5 ? 0.97

P

P
0.0 * 0.05

14.4 ? 3.26

835.0 f 208.00

0.1 ? 0.08

0.0 ? 0.02

0.6 t 0.30

().1 ~ 0.10

0.1 t 0.06

16.9 i 3.03

4.3 2 1.10

0.6 ? 0.53

0.0 t 0.01

0.0 2 0.02

0.8 t 0.63

0.3 ? 0.26 - - 1.25

P

P

1.7 ? 0.81

P
1.9 * 1.84

0.2 $ 0.15

0.1 $ 0.08

8.5 ~ 1.43

397.0 $ 103.00

().1 ~ 0.08

0.2 ~ 0.09

P

? 2.3S ?

?

0.99 -

-

0.08 -

2.71 3.85 1.65

3.18 2.04 1.89

1.10 0.83 0.28

0.67 0.73 1.44

0.76 - -

0.4 ~ 0.14 10.4 10.1 1.45

P ?

7.7 ~ 1.32 3.18 0.47 2.79

3.4 t 1.02 3.14 3.80 0.56

0.71 - -

0.3 t 0.31 - - -

0.99 - -

P 0.05 ? ?

llnc.~e~ only the April lg76 (w) Sqle; comparable data not available fr~ other~”

2SPeci=e  in queetton; authors disagree on identifications.

3Present but not counted.
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TABLE 3.-Comparative diversity of species of helminths in spotted seals of different ages,

and Anadyr Gulfs and in the Pribilof regionl of Bering Sea.

taken in

——

1 2 3

Karaginskii Anadyr Pribilof

Age of seals n ;2s C.v. n ;fs C.v. n ;?s C.v. ‘1-2 ‘1-3 ‘2-3

Newborn

Yearlings

1 - 4 years

w 5 - 12 years
4

13 years and

Age unknown

TOTAL

older

8 - 7

18 1.4 * 0.27 102.o 18

2

0.4 t 0.26 286.0 - 2.66 -

46 4.5 * 0.23

27 4.4 t 0.38

23 4.6 f o.21

122 3.7 ~ ().18

34.5 45

23,2 44

23.6 14

2

52.1 130

3.8 ~ o018

4*3 ~ 0020”

4.1 f o.46

3.5 ? 0.35

3.3 f ().17

31.6 5

31.4 12

41.8 7

14.3 -

59.0 26

3.8 t 0.16

4.4 ~ ().28

4.7 f ().28

4.0 ? !3.28

9

21

29

5 2.28 2.36

5 0.40 0.04

6 0.92 0.27

0.00

0.44

1.06

35.9 1.71 0.90 2.19

lIncludes  only the April 1976 (MVY) sample; comparable data not available from others.

2C.V. = coefficient of variation about the sample mean.



-

L1

“b
b-

I

a

f

[
I
\ 0

4’

. .. .

f
1:, \ .t

&&
,. ‘/::

;U
k\ \ \ \

. .
.

z ’ .3z’.b -“
‘., C9 %

m ‘“
I I A



LIST OF FIGURES

FIGURE l.-Locations in which samples of spotted seals were taken for

helminthological  investigation in the Bering Sea. Dashed line marks ~

approxtiate maximal extent of winter pack ice.

FIGURE 2.-Percentage of seals infected (A) by Coqnosonkz 8emezwe,  and mean

numbers per host (B) in relation to age of spotted seals taken in the

Karaginskii (l), Anadyr (2), and Pribilof (3) regions of the Bering Sea.

FIGURE 3.-Percentage of seals infected (A) by l’erranova a.aarasi, and mean

numbers per host (B) in relation to age of spotted seals taken in the

Karaginskii (l), Anadyr (2), and Pribilof (3) regions of the Bering Sea.
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